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CLINICAL STUDIES 

ABSTRACT
The aim. Treatment of a large cystic lesion in the maxillary bone involving the nasal cavity and the sinus may be 
challenging. The traditional approach represented by simple enucleation could irreversibly damage the anatomical 
structures, therefore, we aimed to evaluate the value of decompression prior to the actual surgical procedure. 
Materials and methods. Our treatment strategy focused first on minimizing the lesion by decompression and then 
performing enucleation. 
Results. Follow-up cone beam computed tomography scans showed progressive bone healing and the treatment 
results were satisfying, with low morbidity rate and no recurrence.
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INTRODUCTION

Periapical cysts are frequent lesions encountered 
in daily practice that arise from the necrotic 
remnants of the dental pulp. Among all odontogenic 
jaw cysts, the periapical cyst is the most frequent 
form, reaching approximately 62% of all cysts 
(1). The periapical cyst has male predilection and 
occurs more often in the permanent dentition than 
in the temporary one (incidence rate 68% versus 
3.3%) (2). 

It usually grows slowly, commonly asymptomatic 
and discovered during routine radiographic 
examination. However, when it reaches a large 
size it can cause destruction of the surrounding 
structures, tooth mobility and/or displacement, and 
root resorption of the adjacent teeth.

The majority of the radicular cysts (60%) are 
seen in the upper jaw and because of the bone 
structure, it is easier for the lesion to occupy space 
and expand towards the nasal cavity or maxillary 
sinus (3,4). For large lesions, it is important to 
carefully plan the surgical approach. The choice 

of treatment must be guided by factors such as the 
extension of the lesion, the relation with anatomical 
structures, the evolution, the clinical characteristics 
of the lesion, and nevertheless the systemic 
condition of the patient (5). The aim of this study 
was to evaluate the efficacy of decompression as a 
first stage procedure in order to facilitate the future 
cyst enucleation.

MATERIAL AND METHODS

We performed a 4-year retrospective analysis of 
the records of 8 patients, who presented large cystic 
lesions intruding the nasal cavity and the maxillary 
sinus with origin in a frontal tooth. All patients 
underwent Cone Beam Computed Tomography 
(CBCT) and dental examination for precise diagnosis 
of the location and extent of the lesions. The patients’ 
clinical data, including sex, age, medical record and 
dental focus were analyzed. For all patients, the 
surgeons opted for a 2-stage surgery protocol: 
decompression followed by cyst enucleation.  
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RESULTS

A total of 8 cases of large periapical cysts 
extended to the nasal cavity and maxillary sinus 
were analyzed over a 4-year period. The study 
population comprised 2 women and 6 men, with 
a mean age of 41 years old. The lesions mostly 
occurred in the 3rd decade of life.

A total of 28 teeth were affected, the most 
commonly involved being the lateral incisor 
followed by the canine. Deciduous teeth were not 
involved in any case. Related to the causal dental 
pathology, in two cases the origin was due to 
retained roots and in six patients there were teeth 
with endodontic treatment failure. There were no 
cases of residual cysts.

Imaging examination revealed large cystic 
lesions extending towards surrounding structures: 
the nasal cavity, hard palate and the maxillary sinus 
(Fig. 1, 2). 

Figure 1. Axial cone beam computed tomography scan 
shows a radio-opaque area involving the upper maxillary 
alveolar process and the left maxillary sinus with the 
forward expansion of its anterior wall 

The first stage surgery was represented by 
decompression using a silicone tube, with concurrent 
biopsy of the cystic membrane (Fig. 3). Following 
decompression, patients were instructed to irrigate 
the cavity with saline solution twice a day. 

Follow-up CBCT exam after decompression 
showed progressive bone healing (Fig. 4, 5). After 

a mean period of 6 months, second stage surgery 
was performed and was represented by enucleation 
with direct suture closure in 6 cases and by 
cystectomy with wound packing in 2 cases (Fig. 6, 
7). In the cases in which packing of the cavity was 
performed, an obturator prosthesis was designed 
(Fig. 8, 9) after wound epithelization, in order to 
partially fill the cyst cavity and protect it from food 
debris until complete healing and remodeling of the 
residual bone. Patients were monitored 6 months 
after surgery, showing a favorable evolution with 
no sign of recurrence. 

DISCUSSIONS

The periapical cyst develops from remnants 
of Malassez epithelium, which proliferates and 
forms the cystic wall (6). The expansion takes 
place through several mechanism: the destruction 
of extracellular matrix by collagenase on one hand 
and by bone resorption determined by osteoclast-
like cells on the other hand (7). 

Figure 2. Coronal cone beam computed tomography 
scan before surgical treatment, showing a radio-opaque 
area involving the left maxillary sinus and the inferior 
meatus of the nasal cavity

Figure 3. Decompression using a silicone tube placed in 
the post-extraction socket of tooth 22
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Figure 4. Axial cone beam computed tomography image 
shows the reduction in size of the lesion 8 months after 
decompression

Figure 5. Coronal computed tomography image, 8 
months after decompression, showing the recovery of the 
anatomical architecture of both maxillary sinus and the 
nasal cavity 

Figure 6. Intraoperative aspect of the cyst cavity 
following cystectomy

Figure 7. Wound packing with iodoform gauze over 
the vestibular mucosal flap at the end of the cystectomy 
procedure

Figure 8. Postoperative aspect of the epithelized cavity 
three weeks after the cystectomy procedure

Figure 9. Obturator prosthesis partially protecting the 
cystic cavity until complete healing and tissue remodeling

Also, interleukin-1α (IL-1α) and interleukin 6 
(IL-6) are thought to be involved in cyst expansion 
because the intra-cystic pressure induces the release 
of these cytokines which stimulate bone resorption 
by activating the osteoclast cells (8).
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Radicular cysts are usually asymptomatic 
except the cases of acute infection when pain, 
swelling and fistulas can develop. The diagnosis 
is based on clinical findings (nonvital teeth, bone 
expansion) and radiological explorations but it is 
confirmed by histological analysis. When cysts 
are large, CBCT scan is preferred over panoramic 
radiographs because it provides superior details, 
in terms of size and extent of the lesion towards 
vital anatomical structures. Nasal cavity and the 
maxillary sinus are vulnerable structures that can be 
invaded by odontogenic cystic lesions due to their 
close relation with the maxillary alveolar bone.

Large cyst developed in the anterior part of the 
maxillary bone are very challenging to manage 
because of their close relation with both anatomical 
structures: the nasal cavity and the maxillary sinus. 
A classical treatment represented by enucleation 
could be followed by several complication, the oral-
nasal communication being one of the most fearful 
because the available techniques for reconstruction 
are sensitive, demanding, with high risks of 
recurrence. As an alternative, decompression 
represents a minimally invasive approach with 
the aim to shrink the volume of the cyst and its 
closeness to anatomical structures and to allow a 
second stage surgery represented by the removal 
of the residual lesion. Decompression of a fluid 
containing cyst can only be achieved if the fluid 
is not allowed to reaccumulate within it. Through 
effective cyst decompression, a significant change 
in the hydrostatic pressure occurs, allowing the 
lesion to shrink instead of expanding (9). The 
advantage of this procedure is that it minimizes 
the damage of the tissues and that it reduces bone 
resorption and stimulates osteogenesis by inhibiting 
IL-1expression (10).

Decompression was preferred for our patients 
and after the cystic lesions decreased in size, 
enucleation was performed. The purpose of this 
procedure was to eliminate the epithelial remnants 
of the cystic membrane. Because of the decreased 
size of the cyst and thickened bone, the curettage 
of bone of the cystic cavity was achieved without 
damaging the nasal structures or sinus wall 
destruction.

A large maxillary cyst that involves the entire sinus 
cavity can determine nasal and ophthalmological 

symptoms: exophthalmos, epiphora, nasal 
obstruction or nasal discharge (11). For these types 
of lesions, the traditional Caldwell-Luc procedure 
represents a wide approach for a complete 
excision, but it is invasive and causes post-
operative discomfort such as swelling, hematoma 
and, frequently, damages the bone structures and 
the ciliary mucosa. Potential complications of this 
technique include oro-antral fistulas formation, 
infection, teeth loss, scars and the necessity of 
reconstructive surgery (12,13). Moreover, the 
epithelializing of the sinus cavity walls is achieved 
by the oral mucosa, compromising the normal muco-
ciliary physiology leading to the sinus clearance 
impairment with the risk of mucocele development 
or of chronic osteitis (14-16). Despite the fact that 
is a time-consuming method and requires patients’ 
compliance, decompression is preferred over 
invasive methods, because it not only offers the 
possibility to preserve bone architecture, but it also 
facilitates the future surgical procedure.

The endonasal endoscopic approach is another 
method used for complete removal• of cysts with 
maxillary sinus involvement (17). Marsupialization 
of any cyst involving the sinus cavity with a nasal 
endoscopic approach is a diagnostic tool and 
therapeutic alternative to the transoral approach 
(18). It is considered that it is less time consuming, 
postoperative discomfort is absent and it has no risk 
of recurrence (18). Despite all of the advantages of 
endoscopic surgery, we consider that the content of 
cysts can be drained much more easily into the oral 
cavity, according to the laws of gravity. Therefore, 
the oral approach is more preferable than the nasal 
one.

CONCLUSIONS

In cases of extensive cysts, in order to avoid 
possible future complications and to respect the 
normal architecture of the surrounding tissues, the 
treatment strategy focuses first on minimizing the 
lesion by decompression and later on performing 
enucleation. Cone beam computed tomography is 
preferred because the surgeon can assess the exact 
extension of the lesion, plan the surgical protocol 
and monitor the results.
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